The Vav family: at the crossroads of signaling pathways.
The Vav family of Rho-guanine nucleotide exchange factors (GEFs) is thought to control a diverse array of signaling pathways emanating from antigen receptors in lymphocytes, although the exact mechanism by which Vav exerts its function is only beginning to emerge. Vav proteins are modular and contain the Dbl-homology domain, typical of all known Rho-GEFs, in addition to several other structural domains characteristic of proteins involved in signal transduction. Recently, our laboratory generated mice congenitally lacking all three Vav isoforms, providing genetic evidence that the Vav family is critical and nonredundant in T- and B-lymphocyte development and function and is essential in the formation of the adaptive immune system. These experiments also demonstrated that Vav proteins are indispensable for both T-cell receptor- and B-cell receptor-induced Ca++ fluxes. However, detailed analyses of Vav-deficient mice revealed unexpected complexity of Vav involvement in cellular activation. Notably, we observed lineage-specific Vav regulation of mitogen-activated protein kinase signaling, in which Vav was required in T-cells, but not in B-cells. Moreover, the three Vav proteins appear to function specifically in distinct signaling pathways emanating from activating receptors of natural killer cells that trigger natural cytotoxicity.